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Description 

MOTOR SWITCH CELL 

Background of Invention 

[0001] The present invention relates generally to a motor switch 
cell and more particularly to a motor switch cell with im- 
proved operational feel and performance. 

[0002] Rocker switches are well known in the automotive industry 
and are utilized for a wide variety of applications. Two of 
the most common are electronic seat positioning and 
electronic window controls. In applications such as seat 
positioning, the switch assemblies must provide a com- 
plex range of controls while maintaining simplicity of use. 

[0003] Existing rocker assemblies often utilize complex configu- 
rations having numerous part numbers. This not only in- 
creasing the cost and complexity of manufacturing, it can 
further negatively impact assembly. It would be highly de- 
sirable to reduce the number of parts involved in such an 
assembly in order to reduce cost as well as complexity. In 
addition, often rocker assemblies utilized bending tools to 
form their contactor and actuator components. This tool- 



ing is costly and can result in a reduced precision part as 
compared to simple machining procedures such as the 
punching of flat plates. Thus a rocker switch assembly 
that utilized parts that could be formed more accurate 
and cost effective machining methods would be highly 
beneficial. 

[0004] Finally, the automotive environment can be a very corro- 
sive one. Small contaminants and debris are known to 
penetrate rocker switches and may interfere with proper 
operation. A rocker assembly that utilized switches that 
helped reduce the effect of such contaminants would 
prove beneficial. It would therefore be highly desirable to 
have a new automotive motor switch cell that utilized cost 
effective manufacturing techniques. It would further be 
highly desirable to have an automotive motor switch cell 

with improved contamination tolerance. 
Summary of Invention 

[0005] it is therefore an object of the present invention to pro- 
vide a motor switch cell with beneficial manufacturing and 
assembly characteristics. It is a further object of the 
present invention to provide a motor switch cell with ben- 
eficial operational characteristics. 

[0006] | n accordance with the objects of the present invention a 



motor switch cell is provided comprising a switch cell ac- 
tuator slidably engaged to a switch cell base. The switch 
cell actuator is slidable between a neutral actuator posi- 
tion and a first active actuator position. A first neutral 
contact element is positioned within the switch cell base. 
A first active contact element is also positioned within the 
switch cell base. A first contactor element, positioned 
within the switch cell base, is rotatable between a neutral 
first contactor position and an active first contactor posi- 
tion. The first contactor element includes an upper first 
contactor edge and a lower first contactor edge. The first 
contactor element generates electrical communication be- 
tween the first neutral contact element and the first active 
contact element when in the active first contactor posi- 
tion. A first contactor ramp profile is formed on the upper 
first contactor edge and includes a first contactor neutral 
center point and a first contactor active outer edge. The 
first contactor active outer edge is positioned closer to the 
switch cell actuator than the first contactor neutral center 
point. A first contactor pivot is positioned between the 
first contactor neutral center point and the first active 
contact. A first roller cam follower assembly is mounted to 
the switch cell actuator and includes a first roller engage- 



ment tip rotatably engaging the first contactor ramp pro- 
file. The first roller cam follower assembly rotates the first 
contactor element from the neutral first contactor position 
to the active first contactor position as the first roller cam 
follower assembly moves from the first contactor neutral 
center point towards the first contactor active outer edge 
in response to the switch cell actuator moving to the first 
active actuator position. 
[0007] other objects and features of the present invention will 

become apparent when viewed in light of the detailed de- 
scription and preferred embodiment when taken in con- 
junction with the attached drawings and claims. 
Brief Description of Drawings 

[0008] FIGURE 1 is an illustration of a multiple direction switch 
assembly in accordance with the present invention. 

[0009] FIGURE 2 is an exploded view illustration of the multiple 
direction switch assembly illustrated in Figure 1. 

[0010] FIGURE 3 is an illustration of a motor switch cell in accor- 
dance with the present invention. 

[001 1] FIGURE 4 is an exploded view illustration of the motor 
switch cell illustrated in Figure 3. 

[0012] FIGURE 5 is a partial detail view of the motor switch cell il- 
lustrated in Figure 4, the detail illustrating the roller cam 



Follower assembly. 

IGURE 6 is a cross-sectional view of the motor switch cell 
illustrated in Figure 3, the motor switch cell illustrated in 
:he neutral actuator position. 

IGURE 7 is a cross-sectional view of the motor switch cell 
illustrated in Figure 3, the motor switch cell illustrated in 
:he first active actuator position. 

IGURE 8 is a cross-sectional view of the motor switch cell 
illustrated in Figure 3, the motor switch cell illustrated in a 
irst contactor motion condition. 

IGURE 9 is a cross-sectional view of the motor switch cell 
illustrated in Figure 3, the motor switch cell illustrated in a 
irst contactor stop condition. 

IGURE 10 is a detailed view of the first contactor ramp 
profile illustrated in Figure 3. 

IGURE 11 is an alternate embodiment of a multiple direc- 
ion switch assembly in accordance with the present in- 
vention. 

[0019] FIGURE 12 is an exploded view illustration of the multiple 

direction switch assembly shown in Figure 11. 
Detailed Description 



[0020] Referring now to Figure 1, which is an illustration of a 

multiple direction switch assembly 10 in accordance with 



the present invention. The multiple direction switch as- 
sembly 10 illustrated is an embodiment of a six-way di- 
rectional switch assembly intended for use in an automo- 
tive seat positioning assembly. It should be understood, 
however, that the multiple direction switch assembly 10 
and the disclosed switch cells 12 may be utilized in a wide 
variety of application including non-automotive applica- 
tions. 

[0021] A n exploded view of an embodiment of the multiple di- 
rection switch assembly 10 is illustrated in Figure 2. The 
multiple direction switch assembly 10 includes an upper 
main housing 14 and a lower main housing 16. Although 
the upper main housing 14 may be attached to the lower 
main housing 16 in a variety of fashions, one embodiment 
contemplates the use of snap-fit elements 18. The lower 
main housing 16 includes a lower main body 20 con- 
nected to a connector plug body 22. A switch cell circuit 
assembly 24 is positioned between the lower main hous- 
ing 16 and the upper main housing 14. The switch cell 
circuit assembly 24 includes a switch cell circuit board 26 
having a plurality of switch cells 12 electrically mounted 
to it. A plurality of connector pins 28 are utilized to allow 
the multiple direction switch assembly 10 to be easily at- 



tached to electronic control systems. Although a standard 
connector plug body 22 is illustrated, it should be under- 
stood that a wide variety of connector methodologies may 
be employed. 

[0022] The upper main housing 14 preferably includes a plurality 
of cell engagement slots 30 formed on the upper main 
housing surface 32. This allows actuator towers 34 
formed on the plurality of switch cells 12 to protrude 
through the upper main housing 14 while the switch cell 
circuit assembly 24 remains between the lower main 
housing 16 and the upper main housing 14. An engage- 
ment plate 36 can be utilized to provide communication 
with the actuator towers 34. The engagement plate in- 
cludes two pillar elements 38 extending upwards from the 
engagement base 39. The engagement plate 36 preferably 
sits in contact with the upper main housing surface 32 
and is held in place through the use of a guide plate 40. 
The guide plate 40 includes two 4-way directional slots 
42 through which he two pillar elements 38 protrude. A 
single interface button 44 is mounted to the two pillar el- 
ements 38 on the other side of the guide plate 40. In this 
fashion, by moving the single interface button 44, a plu- 
rality of individual switch cells 12 may be controlled. In 



addition, this control using a single interface button 44 
and multiple switch cells 12 provides for the detection of 
movement of the single interface button 44 in a multitude 
of directions. Although the two pillar elements 38 may be 
positioned in a variety of locations (or alternate numbers 
used), one embodiment contemplates their placement 
along the single interface button longitudinal centerline 
46. 

[0023] At least one anti-rattle element 48 may be positioned be- 
tween the upper main housing surface 32 and the en- 
gagement plate 36 to insure proper contact and reduce 
rattle within the high vibration environment of an auto- 
mobile. One embodiment contemplates the use of a plu- 
rality of dish pads 50 formed on the upper main housing 
surface 32. A tension spring 52 and tension pad 54 are 
positioned between the engagement plate 36 and the up- 
per main housing surface 32 at the location of each of the 
plurality of dish pads 50. This suspends the engagement 
plate 36 to provide a reduced incidence of rattling in the 
single interface button 44. 

[0024] The single interface button 44 operates the plurality of 
switch cells 12 as it is moved. Although a wide variety of 
number and configuration of the switch cells is contem- 



plated, one embodiment contemplates the use of three 
switch cells 12. These include a first outer switch cell 56, 
a second outer switch cell 58, and a center switch cell 60. 
The first outer switch cell 56 and the second outer switch 
cell 58 are preferably orientated perpendicular to the sin- 
gle interface button longitudinal centerline 46 and the 
center switch cell 60 is preferably orientated parallel to 
the single interface button longitudinal centerline 46. This 
allows for the multiple direction switch assembly 10 to be 
utilized to detect rotation of the single interface button 44 
as well as movement in a primary direction. 
[0025] The present invention further contemplates that each of 
the plurality of switch cells 12 may be novel and unique to 
reduce and simplify construction and assembly in addition 
to improving performance. An illustration of such a switch 
cell 12 is shown in Figure 3. The switch cell 12 includes a 
switch cell actuator 62 slidably engaged to a switch cell 
base 64. Although this may be accomplished through a 
variety of fashions, one embodiment contemplates a plu- 
rality of slidable lock protrusions 66 formed on the switch 
cell base 64 engaging a plurality of slide slots 68 formed 
on the switch cell actuator 62. The actuator tower 34 may 
be molded as a single element with the switch cell actua- 



tor 62. It is contemplated that the switch cell actuator 62 
may be slid in both a first actuator direction 70 and a sec- 
ond actuator direction 72. 

[0026] An exploded view of the switch cell is illustrated in Figure 
4. The switch cell 12 includes a first roller cam follower 
assembly 74, a first contactor element 76, a first neutral 
contact element 78, and a first active contact element 80. 
These elements are utilized by the switch cell 12, when 
the switch cell actuator 62 is moved in the first actuator 
direction 70. The switch cell can further include a second 
roller cam follower assembly 82, a second contactor ele- 
ment 84, a second neutral contact element 86, and a sec- 
ond active contact element 88 for use when moving the 
switch cell actuator 62 in the second actuator direction 
72. The switch cell 12 can further include one or more 
neutral conductive contacts 90. It should be understood, 
that Figures 6-10 although described in terms of the first 
elements 74-80 is equally applicable to the second ele- 
ments 82-88 due to the preferred symmetrical arrange- 
ment of the switch cell 12 as illustrated in Figure 4. 

[0027] Across-sectional illustration of the switch cell 12 is illus- 
trated in Figure 6. Although a variety of roller cam fol- 
lower assemblies 74 are contemplated, one embodiment 



contemplates the use of a roller engagement tip 92 such 
as a ball bearing. This provides the opportunity to utilize 
the roller cam follower assembly 74 for single point force 
transmission without requiring specialized tooling for 
manufacture. In a specific embodiment the roller cam fol- 
lower assembly 74 includes a cage element 94 molded to 
the switch cell actuator 62. The ball bearing 92 is posi- 
tioned within the cage element 94 and protrudes from the 
cage element to contact the contactor element 76. A 
spring element 96 is positioned between the ball bearing 
92 and the switch cell actuator 62 to maintain contact be- 
tween the ball bearing 92 and the contactor element 76. 
[0028] The contactor element 76 is preferably a vertically orien- 
tated flat plate having an upper first contact edge 98 and 
a lower first contact edge 100. A first contactor ramp pro- 
file 102 is formed into the upper first contact edge 98. 
The ball bearing 92 contacts the contactor element 76 
along this contactor ramp profile 102. The first contactor 
ramp profile 102 has a ramp slope profile such that the 
first contactor ramp profile 102 includes a first contactor 
neutral center point 104 and a first contactor active outer 
edge 106. The ramp slope profile is such that the first 
contactor active outer edge 106 is close to the switch cell 



actuator 62 than the first contactor neutral center point 
104 (see Figure6). When the switch cell actuator 62 is in 
the neutral actuator position 108, the ball bearing 92 is 
positioned within the first contactor neutral center point 
104. This holds the first contactor element 76 in a neutral 
first contactor position 110. In this position the first con- 
tactor element 76 generates electrical communication be- 
tween the first neutral contact element 78 and the neutral 
conductive contact 90. 
[0029] As the switch cell actuator 62 is moved towards the first 
active position 70, the ball bearing 92 moves up the first 
contactor ramp profile 102. This in turn causes the first 
contactor element 76 to rotate about a first contactor 
pivot 112 and into an active first contactor position 114 
(see Figure 7). In this position the first contactor element 
76 generates electrical communication between the first 
neutral contact element 78 and the first active contact el- 
ement 80. The first contactor ramp profile 102 in combi- 
nation with the use of the ball bearing 92 insures a force 
component will bias the ball bearing 92 towards the first 
contactor neutral center point 104 and thereby provide 
the assembly with a self biasing state. Although any num- 
ber of first contact pivots 112 are contemplated, one em- 



bodiment contemplates the use of a pivot arch 116 
formed in the lower first contactor edge 100. The pivot 
arch 116 engages the first neutral contact element 78 to 
generate the first contact pivot 112. The pivot arch 116 is 
preferably formed with a flat pivot surface 118 such that 
when the switch cell actuator 62 contacts the first contac- 
tor element 76 (see Figure 8), the first contactor element 
76 slides along the first active control element 80 until 
the first neutral contact element 78 hits a stop (see Figure 
9). This sliding action is highly desirable as it can be uti- 
lized to remove any small contaminants or debris that 
penetrate the switch cell 12 and still allow switch opera- 
tion. 

[0030] Although a variety of stops may be utilized, one embodi- 
ment contemplates the use of a center of gravity exten- 
sion 118 formed on the lower first contactor edge 100. 
The center of gravity extension 118 is utilized to lower the 
center of gravity of the first contactor element 76 such 
that it remains in a vertical orientation during assembly. In 
addition, alignment notches 120 formed on the lower first 
contactor edge 100 may be used in combination with 
alignment notches 122 formed on the switch cell base 64 
to further assist is maintaining proper alignment of the 



first contactor element 76 during assembly. It should be 
noted that the use of a vertically orientated flat plate to 
form the first contactor element 76 provides improved 
manufacturing and assembly characteristics as well. The 
use of a vertically orientated flat plate allows the first con- 
tactor ramp profile 102 to be formed cheaply and accu- 
rately as compared with bending procedures. In addition, 
a curved profile portion 124 may be formed of the first 
contactor ramp profile 102 (preferably adjacent the first 
contactor active outer edgel06). This can be utilized to 
prevent the ball bearing 92 from experiencing actuator 
lock. 

[0031] Although the multiple direction switch assembly 10 has 
thus far been described in terms of a six-degree of free- 
dom switch assembly, it is contemplated that at its sim- 
plest the multiple direction switch assembly 10 may only 
control movement in two directions as illustrated in Fig- 
ures 11 and 12. In this embodiment, the multiple direc- 
tion switch assembly 10 is optimized for an automotive 
window operation system. 

[0032] while the invention has been described in connection with 
one or more embodiments, it is to be understood that the 
specific mechanisms and techniques which have been de- 



scribed are merely illustrative of the principles of the in- 
vention, numerous modifications may be made to the 
methods and apparatus described without departing from 
the spirit and scope of the invention as defined by the ap- 
pended claims. 



